Tetrachlorobenzoquinone-Induced Nrf2 Confers Neuron-like PC12 Cells Resistance to Endoplasmic Reticulum Stress via Regulating Glutathione Synthesis and Protein Thiol Homeostasis.
Our previous studies demonstrated that tetrachlorobenzoquinone (TCBQ) is toxic to neuron-like cells, which is related to endoplasmic reticulum (ER) stress-induced apoptosis. However, it remains unclear whether TCBQ causes the opening of cellular defense responses. Here we found that activation of nuclear factor erythroid-derived 2-like 2 (Nrf2) triggered an adaptive response against the neurotoxicity induced by TCBQ through the upregulation of intracellular glutathione (GSH) levels in rat pheochromocytoma PC12 cells. TCBQ upregulated the levels of GSH mainly by the following two ways: (i) Nrf2 activation induced the expression of cystine/glutamate antiporter solute carrier family 7 member 11 (SLC7A11, also called xCT); (ii) Nrf2 activation resulted in increased the expression of glutamylcysteine ligase. GSH is involved in cell antioxidant ability and protein thiol homeostasis, especially in the ER. Therefore, GSH has the ability to inhibit ER stress and promote cell survival. Our data showed that decreasing GSH levels exacerbated TCBQ-induced depletion of protein-SH, particularly in the ER. Conversely, increasing GSH levels attenuated TCBQ-induced protein damage, degree of ER stress, and cell death. These findings demonstrated that GSH-inhibited cells were vulnerable to TCBQ-induced ER stress and apoptosis. Overall, our results analyzed the relationships between Nrf2 and ER stress in response to TCBQ and showed that activation of Nrf2-GSH played a protective role against TCBQ-induced ER stress-associated neurotoxicity via regulating GSH synthesis and protein thiol homeostasis.